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I claim: 

1 . An accumulating conveyor cc/nprising: 

a first plurality of zones, the zoircs capable of being separately driven 
in order to accumulate or transport cantons; 

a sensor disposed within eacl/of the first plurality of zones for sensing 
the presence of a carton within the lone; 

an actuator that allows movement of the sensor between an up position 
wherein the sensor is capable oycontacting the cartons and a down position 
wherein the sensor is not capaftle of contacting the cartons; 

wherein the actoators/are adapted such that when the conveyor 
switches from an accumulation mode to a transportion mode each actuator 
provides a signal to an adjacent, upstream zone to begin conveying cartons 
only when the zone senses the absence of a carton within the zone. 



2. The conveyor of claim 1 wherein the actuator comprises two pistons 
disposed within a cylinder housing wherein the first piston comprises a stem 
and a bore the stem txeing capable of operating the sensor and the bore being 
capable of receiving/a stem of the second piston, the two pistons defining a 
central chamber, thf second piston being capable of operating a valve attached 
20 to the piston. 



3. The conveyor of claim 3 wherein the valve comprises a valve stem 
movable between an on position and an off position, wherein in the on 
position a sigrAl is transmitted to an upstream zone to start the upstream zone 
25 conveying caions and in the off position the signal is removed. 
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4. The conveyor of claim 3f wherein the sensors are held in the down 
position except when the conveyor is accumulating and an adjacent 
downstream sensor senses the presence of a carton in an adjacent downstream 
zone. 
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5. The conveyor of claim 4 wherein the actuator has three modes: 
a first mode wherein me sensor is forced into the up position by a 
spring and wherein the first amd second pistons are forced to the bottom of 
10 their travel within the cylinder housing and the valve stem is pushed to the on 
position by the second piston; 

a second mode wherein the first piston is forced to the top of its travel 
and holds the sensor in the? down position and the second piston is forced to 
the bottom of its travel arid holds the valve stem in the on position; and 
1 5 a third mode wh&rein the sensor is held in the down position by a 

carton and the valve stem is biased to the off position and forces the first and 
second pistons to the top of their travel. 



6. The convew)r of claim 5 wherein when the actuator is in the third 
20 mode an air inlet witran the cylinder housing is blocked by the second piston. 

7. The conveyor of claim 1 further comprising: 
a second plurality of zones; 

a sensor disposed within the second plurality of zones; 
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a dummy actuator disposed within the second plurality of zones that 
allows movement of the sensor bemveen an up position wherein the sensor is 
capable of contacting the cartons md a down position wherein the sensor is not 
capable of contacting the cartons;! 

wherein the dummy actuators are adapted such that when the conveyor 



switches from an accumulation m 
actuator provides a signal to an a 



)de to a transportation mode each dummy 
jacent, upstream zone to begin conveying 
cartons immediately upon receiv|ng a signal from an adjacent, downstream 
zone to begin conveying carton;! 

8. The conveyor of claim 7 wherein zones of the first plurality of 
zones and zones of the second/plurality of zones are alternated. 



9. The conveyor of claim 7 wherein zones of the first plurality of 
1 5 zones are provided every third zone and zones of the second plurality of zones 
comprise the remaining zones of the conveyor. 



10. A method of controlling a conveyor comprising the steps of: 

dividing the convenor into a plurality of zones, wherein each zone is 
20 capable of being separated driven in order to accumulate or transport cartons; 

providing a sensofl for each zone, each sensor capable of sensing the 
presence of cartons within the zone; 

holding the senscy in a down position where the sensor is not capable 
of contacting a carton wften the conveyor is not accumulating cartons and 
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while accumulating cartons when an adjacent, downstream sensor does not 
sense the presence of a carton within the downstream, adjacent zone; and 
holding the sensor in an up plsition where the sensor is capable of 
contacting a carton only when the ccpveyor is accumulating cartons and an 
adjacent, downstream sensor sensef the presence of a carton within the 
downstream, adjacent zone. 

1 1 . The method of claii/ 10 further comprising the step of: 
switching from an accwnulation mode where cartons have accumulated 

on the conveyor to a transportation mode where accumulated cartons are by 
conveying cartons from a zorae only when an adjacent, downstream zone does 
not sense the presence of a cpton within the adjacent, downstream zone. 

12. The method ofplaim 10 further comprising the steps of: 
dividing the convenor into a second plurality of zones, wherein each 

zone is capable of being Separately driven in order to accumulate or transport 
cartons; 

providing a durqjhiy sensor disposed within each zone of the second 
plurality of zones; 

holding the dufnmy sensor in a down position where the sensor is not 
capable of contactinefa carton when the conveyor is not accumulating cartons 
and while accumulamng cartons when an adjacent, downstream sensor does not 
sense the presence fcf a carton within the downstream, adjacent zone; 

holding the sensor in an up position where the sensor is capable of 
contacting a carton only when the conveyor is accumulating cartons and an 
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adjacent, downstream sensor senses tlje presence of a carton within the 
downstream, adjacent zone 

in each of the second plurality of zones, sending a signal to an adjacent, 
upstream zone to begin conveying cartons immediately upon receiving a signal 
from an adjacent, downstream /one to begin conveying cartons. 

13. The method of /laim of claim 12 wherein zones of the first 
plurality of zones and zones of the second plurality of zones are alternated. 

14. The methop of claim 12 wherein zones of the first plurality of 
zones are provided e/ery third zone and zones of the second plurality of zones 
comprise the remairang zones of the conveyor. 



J 5. An actpator comprising 



a cylinder housing having a top and a bottom and a cylinder cap 
attached to the top of the cylinder housing, the cylinder cap defining a central 
bore; 

a first piston disposed within the cylinder housing comprising a first 
piston st^rfitlm i? received within the central bore; 

a second jn^oiTdis^osed within the cylinder housing comprising a 
second pistQn st^n, the second piston stem capable of contacting the first 
piston, wherein tie fir&s^nd < econd pistons divide the cylinder housing into a 
firsVcbamber, a spcorfd^chapftber and a third chamber; 

a valve attached to an end of the cylinder housing, the valve 
comprising an input, an output and a valve stem wherein the valve stem 
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contacts and is capable of being operated by the second piston to block airflow 
from the input to the output; and 

an air inlet within the cylinder housing which communicates with the 
second chamber when the first piston is forced to the top of the cylinder 
5 housing and the second piston is/forced to the bottom of the cylinder housing. 

16. The actuate of claim 15 wherein the first piston comprises a first 
piston bore for receiving tlWsecond piston stem therein. 
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10 17. The actuator/of claim 1/5 wherein the first piston and second piston 

each further comprise sealing members. 

1 8. The actuator of claim 15 wherein the air inlet is positioned such 
that when first and/second pistons are forced to the top of the cylinder housing, 
1 5 the air inlet is blofcked by the second piston until the first and second piston is 
forced to the bottom of the cylinder housing. 
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